BCG constitutively expressing the adenylyl cyclase encoded by Rv2212 increases its immunogenicity and reduces replication of M. tuberculosis in lungs of BALB/c mice.
Mycobacterium tuberculosis remains as a threat to public health around the world with 1.7 million cases of TB-associated deaths during 2016. Despite the use of Bacillus Calmette-Guerin (BCG) vaccine, control of the infection has not been successful. Because of this, several efforts have been made in order to develop new vaccines capable of boosting previous immunization or attempted for replacing current BCG. We previously showed that over expression of the M. tuberculosis adenylyl cyclase encoding gene Rv2212 in BCG bacilli (BCG-Rv2212), induced an attenuated phenotype when administered in BALB/c mice. Moreover, two-dimensional proteomic analysis showed that heat shock proteins such as GroEL2 and DnaK were overexpressed in this BCG-Rv2212. In this report, we show that immunization of mice with BCG-Rv2212 significantly increments IFN-γ+ CD4+ and CD8+ T-lymphocytes after PPD stimulation in comparison with BCG vaccinated mice. Mice vaccinated with BCG-Rv2212 significantly reduced the bacterial load in lungs after four-month post infection with M. tuberculosis H37Rv but was similar to BCG after 6 month-post-challenge. Survival experiment showed that both vaccines administered separately in mice induce similar levels of protection after 20-week post-challenge with M. tuberculosis H37Rv. Virulence experiments developed in nude mice, showed that BCG-Rv2212 and BCG bacilli were equally safe. Our results suggest that BCG-Rv2212 is capable of stimulating cellular immune response effectively and reduce bacterial burden in lungs of mice after challenge. Particularly, it seems to be more effective in controlling bacterial burden during the first steps of infection.